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(54) CEHAPATOP A^ PA3AEJ1EHHF! CbifiyMWX MATCPMAJIOB 



(57) PecpepaT; 

Mcnonb3oeaHne: b o6oramennn nofiS3Hux 
MOKonaeMbix m mo>k6t Surb npHMenewo Ha 
ymsoSoraTnTenbHbiX t$a6pmtax. CyutHOCTb: 
pasflenewne Maropnana nponcxoAUT Ha Asyx 
HaKfiOHHbix ASKax 5, ycraHoeneHHbix KacnaAMo 
co u^eribK) 6 MesKAy hhmh MaTapuan 
MHoroKpaTHo noAaercn Ha Aew c nowombto 
6apa6aH8 1 , apainatomerocH hb KaTKax 2 flew 

5 ycTaHOBneHbi BHyrpu 6apa6aHa 1 noA meribw 

6 pacnonoKeH ao3AywHbi8 KonneKiop 7 Hpn 
ABM)KeHMM HcxoAHOro MaTepnana no BepxHefl 
A©Ke 5 MacTHt(bi yms pa3roHHK3Tcfl 6bicTpee n 
nepecKaKHBator Mepe3 tiserib 6 riopoAHbse 
MacTMt(bi npoBannsaKJTCfi B u<enb l/13-aa 
Beepoo6pa3Horo flsutteHun 3epen na Aexax 
npoiioxoAMT pa3AeneHne M3Tepnana no Afivwe 
6apa6aHa. B xonite 6apa6aHa yrorib m nopoAa 



HanpaBnq»TCH a pasnHMHbie npneMHMKM. 2 
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(54) SEPARATOR TO SEPARATE LOOSE MATERIALS 

(57) Abstract: 

FIELD: minerals benefication and coat 
dressing. SUBSTANCE: separation of material 
is exercised on two inclined decks 5, 
mounted as cascade with slit 6 between them. 
Material is repeatedly fed on decks by drum 
1 Drum rotates on rollers 2. Decks 5 are 
mounted inside drum 1 Air collector 7 is 
situated under slit 6. During initial 
material movement on upper deck 5 coat 
particles are accelerated faster and jump 
over slit 6 Rock particles drop in slit 
Due to fan-shaped motion of particles on 
decks material separation along length of 
drum takes place In the end of drum coal 
and rock are moving in different directions 
EFFECT: separator is used 
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H3o6peTeHne othocmtcr k ooorameHHio 

n0r!83HbiX MCKOnaSMblX M «0*eT 6blTb 

npnMeneno B ropno-pyAHO^ a yronbHOfl 

npOMblLUneHHOCTHX 

H3aecTHbi cenapaTopbt arm o6orameHnn 
MaTepnanos c ^icnonb3oeaHneM pa3nnm<itf a 
KO3$0nMneHrax Tpenna cocTaBHbix 

KOMHOHeHTOB, BXOAfltHVlX B KX CCiCTaB [1]. no 

TexHonorwecKoft n b neKOTopon CTeneHn 

KOHCTpyKTMBHOt4 CXTOKeCTH npM3HaKOB M3 

M3BecTHbix cenaparopOB, ocHOBaHHbtx na 
o6oratneH«M no TpeHuto, noAxOAnT nnoctracTHon 
cenapaTop c 0Tpa«aTenBMn n menaMn 
YKaaaHHbtfl cenaparop vtMeei MaicnoHHyio 
HenoflBM)KHyio pagwyio noBepxwocTb, Ha 
KOTopoS MMeioTCft nonepeMHbie menu u nepefl 
hmmm ycTaHOBJiSHHbie oTpajsaTenn. 

HpnHmin paSoTbi cenapaTopa cneflyioiUM^: 
yronbHwe MacTMi^u ns-sa oKpyrnotf qtopMbi n 
MeHbUjero, MeM y nopOAHbix 4acTni4, yrna n 
Koaa>cpnm*eHTa tpeHMF pa3roHa>oTCfl ao 
oonbiunx cKopocTeiJ n npn noMomn 
OTpaxcaTenen nepeneTaiOT Mepe3 menu h 
AamcyTcn ao KOHL(a HaKfiOHHotf nosapxHOCTn, 
nopoAHwe MacTni^bi nepeMeuiatoTcfi no 
HaicnoHHoi* nnocKOCTM n oTpaxaTenio c 
MeHbUieS* cKopocTbio v\ pasrpywaioTcH nepea 
u\em b npneMHMK ppn nopOAw. 

HeAocTaTKaMn AaHHoro cenapaTopa 
HanmoTcn 

- HH3K8H 3c^xpeKTMBHOCTb ooorameHttfl, T K 
we o6ecne4naaeTc« Heo6xoAs4Ma?i TOMHocTb 
pa3Ae/ieH»ifl Ha yronb h nopoAy. 

- paamneum Ha yronb n nopooy bo3MO>kho 
ToribKo a tohkom cnoe MaTepviana (nomn b oamh 

SCyCOK), B 0BA3M C 3THM HM3KaH 

ripon3BOfl*iTenbHOCTb cenapaTopa; 

pa3A©^eHne bo3mo>kho npM cyxoM 
«aTepna/ie n npn KpynHocru MaTepnana cBwiue 
25 mm, na iwenKOM Marepnane AaHHbiii 
cenapaTop paSoTaTb He 6yAer, t 3 k ksk 
CKopocTn nacTnq 6yAyT npaKTvmecKM OA/HaKoew 
v\ cwiw TfwtecTH Taiotce 6yAyT Mano ornwaTbcs 
Apyr or APVra. 

t|enb M30f3peT©HMH - noBbiujeHne 
acpcpeKTMBHOCTn oooraiAeHiiFi 3a cner 
MHoroKpaTHoro sosAencTBtffl na 3neMeHTapwbte 
oC^beMbi wexaHn^eCKH pasAeneHHoro 
Msrepnana cnn TpeHMH n BOSflyuJMoro noTOKa. 

floctwaeTCFi aro TeM, mto askm cenapaTopa 
pacnonoiKeHbi KacxaAHO, mmoiot yron HaKnowa a 
BepTMKaxibHo^ n ropn30HTanbH0^ nnocxocTsx, 
o6opyAoaaNbi ao3AyiiJHbiM ronneKropOM, 
ycTaHOsneHHbiM noA AeiOMn no nx pjnv\He, 
coctosiamm M3 nepr4)opnpoBaHHoro KO)Kyxa, 
pa3AeneHHoro neperopoAKaMM Ha otoskm, m 
paaMemeHHbix b ero no/iocTM noABOA«iMnx 
BoaAyxoeoAOB 

HpeAfiaraeMoe M3o6peTeHne OT/innaeTcn ot 
M3aecTHoro TeM. ^to oho BxnioMaeT 
Bpamatomnacfi 6apa6aH m ycTawoBneHHoe noA 
mersbio wawy Aa^awM npucnocoSneH^e Aff 
noAaMn eoaflyxa, npw stom ppm ycTaHoerieHbi 
BHyTpM 6apa6ana 

Ha qbur. 1 noKasaHa cxeMa cenapaTopa A/if 
pasAeneHMF cwnymix MaTepnanoa, npoAonbHbii? 
pa3pes; na cpur 2 - pa3pe3 no A-A Ha cpwr.1 

CenapaTop coctomt m 6apa6aHa 1 , 
ycTaHoaneHHora na icaTscax 2 c npnsoAOM 3 Ha 
BuyTpeHHefi noBepxHOCTH 6apa6aHa 
npviKpenrieHw noAbewHbie norsKM 4. a nonocTH 
6apa6aHa paaMeinenbi KacKaflHo abb askm 5 noA 
ymoM a BepTHKaxibHOt* m ropusoHTanbHO^ 
nnocKocTfix. Me«Ay ASKawvi HMeeTCH 
npoAo/ibHaa me/ib 6 m ycTaHOBneH no mx Ann He 



B03AyLUHbi(l KonneKiop 7, coctoriam^ M3 
nepcpopvipoaaHHoro Koacyxa 8 c noABOARiAMMvi 
B03AyxoaoAaMn 9. Ko>xyx 8 neperopoA«aMvi 10 
pas^erieH hs oTceKM 11 Ann 3arpy3iw 6apa6aHa 
1 McxoAHbiM yrneM cnyxcuT GyHKep 12 c 
nnTaTensM 13 w 3arpy30MHbivi npneMHMK 14. 
npOAyio'bi o6orameHnn (KOHi^eHTpaT. nopoAa) 
pa3rpy)Ka(OTCB a KOHLje 6apa6aHa 1 b 
oooTBeTOTByioiAvte eMKOcTM paarpyaoMHoro 
npneMMUKa 15 TexHonarwHecKHft eo3Ayx 
noAaeTcn a B03AyxosoAW 9, otcoc B03Ayxa 
ocyiMecT8nnQTCH Mepea BCBAyxoaofl 16- 

CenapaTop pa6oTaeT cneAyioimiM o6pa30M- 
HcxoflHbiB yronb 6yHKepa 12 nwTaTeneM 13 
>-epe3 3arpy30MHbiiS npneMHMK 14 nop!4MflMM 
noAaeTcfi a hm>khk>io MacTb 6apa6aHa 1, 
BpatuaioiAerocFi Ha icaTKax 2 ot npusoAa 3. 
rtopt^Mfl yrnfl, HaxoAfiAaflcn Me^Ay nonKaMn 4, 
rtpn apamennn 6apa6aHa 1 noAnnwiaeTcs! b 
BepxHee nono>KeHne w noA srwaHMew cnnbi 
Tn)«ecTM ccbinaeTcn Ha noBepxnocTb Bepxnefl 
AeKM 5. Hoa annRHweM yrnos wawiOHa askw 5 
pa3nHM/?= own TpeHna nopoAHbix n yronbHbix 
nacTvm o noeepXHOCTb AeKM nponcxoAHT nx 
Beepoo6pa3Hoe Aswacewne - nopoAnue MacTi^u 
nepeMemaioTcn 6onbiue a HanpasneHnvi 
BepTnicanbHoro yrna Hatcnona Aex«, yronbHbte 
MacTni^bi - a Hanpaanennn ropnsowTanbHoro 
yrna HaKnona. 

nepeMemaioiAHeCfl 3epwa no Bepxnefl aexe 
AocT«raK3T npoAonbHoS menu 6 MejKAy Ae^awn 
m b MOMeHT nx naASHHfi noAaepraioTcs 
BO3Ae^cTani0 B03AyuuHoro noTora, 
HanpasnseMoro M3 Konneicropa 7. CKopocTb 
B03AywHOtf CTpyn, BbixoAaiMefl M3 OToeKOB 11 
Koacyxa 8, perynwpyeTcn KonnMecTaoM 
noAaBaeMoro BoaAyxa no BosAyxoBOAaw 9. 
YronbHbie nacTHUbi noAflep«MBaioTCB naa 

lUenblO BO BSBGliieHHOM COCT0FHMM M 

0TflyBaioTc?= na HH«epacnono)KeHHyio BTOpyio 
AeKy (lopoAHbie MacTi^bi a ocHOBHoti ceoea 
Macce He OTAyBaioTcn soaAy^HoR cTpyeW, 
naAawT b menb 6 iviexay AeKaiwn 3aT8M, Tan ms 
KaK yi yronbHbie sepna c nnxHeii AeKH, 
nocTynawT Ha noAbSMHwe nonKn 4. H3-3a 
Beepoo6pa3HOro AanaceH^s 3epeH Marepnana 
no noBepxHOCTM Ae«. oCycnos/ieHworo 
pasnnMneM cwn Tpenns n HanpaaneHHbtM 
AeS^CTBneM BosAyiKHoro noTOKa, nx 
nocTynneHne Ha noAT>SMHbte nonxn 4 no AnnH© 
6apa6aHa nponcxoAUT b Apyrow mqcts no 
cpaBHeHHio c nepBOHaManbwoi^ 3arpy3icoiS. 
3aTew y«e HecKonbKo pa3AeneHHWe no 
nnoTHOcTM MacTni4W CHOsa noAHMMatOTcn 
nonKaMn 4 saepx, cHOBa naAawT Ha BepXHioio 
AeKy 5 n mixn pa3AeneHra aepeH MworoKpaTHO 
noBTopneTCR no anviHe 6apa6aHa 

8 KOHi^e 6apa6aHa BcneACTSne 
MHoroMncneHHoro B03Ae^cTsnn cnn toshhf n 
B03AyuJHoro noTOKa Ha aneMeHTapHtie o6"beMbi 
MaTepnana nponcxoAnT 6onee ^eTKoe ero 
paaflenenne no cpasHeHnio c npoTOTwnoM, na 
KOHi^eHTpaT n nopoAy, noTopwe HanpaarwiOT b 
pa3rpy30HHbiii npHeMHw 15 a cooTBeTCTByiomne 
ewKocTn. 3arpy30MHbii^ n paarpysoMHwS 
npneMHnun 14 n 15 cnyjKaT ahf repMeTnsai^nn 
6apa6aHa cenapaTopa c i^enbto 
npeAOTapaiAeHMfl nbineo6pa30BaHnfl a 
o^ywaiomeS aTMocsfcepe 

Hannmie Mexa HHMecKoro HeoAHOKpaTHoro 
noflbewta n naAennfl MaTepnana c nonox Ha 
AeKH no Annne 6apa6aHa npnBOAMT k ero 
pa3pb:xji9HW0 n pa3pyLueHW0 CKOMKOBaaiunxcFi 
aepeH, mto no3BonfieT pacninpnTb A«ana30H 
Bnarn ncxoAHoro MaTepnana 



9 cQBoicynHoc™ oTiiMNHTentsHwe npt«Has(n 
npeAnaraeMoro cenaparopa noBumaioT 
sc^eKTuBHocTb o6oraii^eHtif( yms no 
epaBweHwra c nporoTiinoM 

OopMyna M3o6peTeHHn: 5 

CEflAPATOP PA3flE/1Eh)/W 
CbinyMMX MATEPHA/IOB, BWKwaio^Kfl Aae 
ycraHOBneHHwe KacraAHO c 3a3opoM flewi, 
OTnuMaioiMHScfl t&m, mto, c i^enbio noBwsueHMH 
acfiCpeKTHBHOc™ oGoratneHUfi 3a oner 
MHoroKpaTHoro B03fie8cTBHfl Ha 3neMeHTapHbie /(? 



oeteMbi paaflenaeMoro MaTepnana cm tp@hhh 
m BosAyiDHoro noroKa, oho CHa6*ceHO 
ycTaHOBneHHbiw naicnoHHO c B03Mo*HOCTbio 
BpameHUH Ha onopHbix KaTKax CapaQanoM c 
norwaMH Ha BHyrpeHHetf nosepXHOCTn n 
pacnono>KeHHbiM nofl BepxHefi Aenofi BAOfib Hee 
B03$ymHbiM KonneicropoM m pasAeneHHoro no 
AnuHe na ceKu,m nepcJropuposaHHoro tco>Kyxa fi 
axcuartbHoro noABOAfl^ero Bo3AyxoeoAa. np« 

3TOM fX&KIA yCTaHOBT16Hbl C HaWIOHOM B 

eepTMKanbMo^ « ropj«oHTa/ibMO!?! nnocKOCT«x 
BHyTpn BapaGaHa. 
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(54) A SEPARATOR FOR SEPARATING LOOSE MATERIALS 

Filed of use: beneficiation of mined minerals, and can be advantageously used at suitable 
industrial facilities. Essence: a material is separated on two inclined decks 5 arranged in stages, 
with slot 6 therebetween. A material is repeatedly delivered onto said decks using drum 1 that 
rotates on rollers 2. Decks 5 are positioned inside drum I . Under slot 6 positioned is air header 7. 
When an initial material moves along upper deck 5, coal particles are accelerated more quickly 
and leap over slot 6. The rock particles fall into the slot. Owing to the fan-shaped movement of 
grains across the decks, the material is separated along the drum. In the end of the drum, the coal 
and rocks are directed to different receivers. 2 Figs. 
Description of the Invention 

The invention relates to beneficiation of mined minerals, and can be suitably used in 
mining and coal industries. 

Known are separators intended for beneficiation of materials, which beneficiation draws 
on different friction coefficients of their constituents [I]. In terms of the technological and, to an 
extent, structural similarity of the features of the known separators whose beneficiating operation 
is based on the friction principle, the most proximate analogue of this invention is the planar 
separator provided with deflectors and slots. Said separator has an inclined stationary working 
surface, which surface has transverse slots having deflectors installed before them. 

Principle of operation of said separator is as follows: coal particles, as they have the 
rounded shape and smaller, than those of the rocks, angle and coefficient of friction, are 
accelerated to higher speeds, and by means of the deflectors, leap over the slots and move to the 



end of the inclined surface; the rock particles move across the inclined surface and a deflector 
with a slower speed, and are discharged through the slots into a receiver for rocks. 
Disadvantages of this separator are as follows: 

- a low efficiency of beneficiation, because a required accuracy of separation into coal and 
rocks is not provided; 

- separation into coal and rocks is possible only in a thin layer of a material (almost as thin 
as one piece), and due to this circumstance capacity of this separator is low; 

- separation is possible when used is a dry material whose size does not exceed 25 mm; 
this separator being not able to operate with any small-size material, because speeds of 
particles will be practically equal, and gravities will also hardly differ. 

This invention has been developed to increase beneficiation efficiency by way of repeated 
actions applied on elementary amounts of the mechanically separated materials by the forces of 
friction and air flow. 

Said goal is reached through the following arrangement: decks of the claimed separator are 
disposed in stages, have an inclination angle in the vertical and horizontal planes, are provided 
with an air header under the decks along their length, which header consists of a perforated 
casing subdivided into compartments by partitions, and of air-supply conduits disposed in its 
cavity. 

The claimed invention differs from the known separator in that it includes a rotating drum, an 
air-supply device positioned under the slot between the decks; said decks being positioned within 
the drum. 

Fig. 1 schematically shows, in longitudinal cross-section, the claimed separator for 
separating loose materials 4, and Fig. 2 shows the cross-section taken along A-A line shown in 
Fig. 1. 

The separator comprises drum 1 supported by rollers 2 and having drive 3. On the inner 
surface of the drum attached are lifting shelves 4, the drum's cavity accommodates, in stages, 
two decks 5 positioned at an angle both in the vertical and horizontal planes. Between the decks 
provided is longitudinal slot 6; along the decks positioned is air header 7 consisting of perforated 
casing 8 having air-supply conduits 9. Casing 8 is subdivided into compartments 1 1 by partitions 
10. Drum 1 is charged by the initial coal via hopper 12 having feeder 13 and charge receiver 14. 
The beneficiation products (concentrate, rocks) are discharged in the end of drum 1 into 
respective containers of discharge receiver 15. The process air is supplied to air conduits 9, and 
the air is removed via air-conduit 16. 

The claimed separator is operated as follows: The initial coal from hopper 12 - by feeder 13 
through charge receiver 14 - is delivered batch-wise into the lower portion of drum 1 that rotates 



„ ■ ■ 3 
on rollers 2 by drive 3. The coal batch between shelves 4, is lifted, as drum 1 rotates, to the upper 
position, and by gravity falls on the upper deck 5 surface. Because decks 5 lie at an angle of 
inclination, and as the rock and coal particles have different intensity of their friction against the 
deck surface, they move in the fan-wise pattern, that is: the rock particles move mainly in the 
direction of the vertical angle of inclination of the deck, and the coal particles move in the 
direction of the horizontal inclination angle. 

The grains moving across the upper deck reach longitudinal slot 6 between the decks, and, at 
the moment when they fall, they are subjected to the air flow blown from header 7. Speed of the 
air jet exiting compartments 1 1 of casing 8 is adjusted by an amount of the air delivered by air 
conduits 9. The coal particles hover above the slot as suspended, and are blown to the nether 
second deck. The rock particles mainly are not blown out by the air jet, and fall into slot 6 
between the decks. Then, similarly to the coal grains, they are delivered on the lifting shelves 4 
from the lower deck. Owing to the fan-wise pattern of movement of the material grains across 
the decks' surface, which pattern is caused by different friction forces and by the directed action 
of the air flow, their arrival on the lifting shelves 4 along the drum take place in the place 
different from the initial charge. After that, the particles, having been separated - to an extent - 
with respect to their density, are lifted by shelves 4, and again fall on upper deck 5; and such 
grain-separation cycle is repeated multiple times along the length of the drum. 

In the end of the drum, as elementary amounts of a material have been subjected to friction 
forces and the air flow numerous times, the material is separated to a concentrate and rocks more 
definitely as compared with the most proximate analogue. Said concentrate and rocks are 
directed to discharge receiver 15 and respective containers. The charge and discharge receivers 
14 and 15 serve to seal the separator's drum for the purpose to prevent dusting in the ambient air. 

Said mechanical process step of repeated lifting and failing of a material from the shelves on 
the decks along the drum results in the loose condition of the material and destruction of any 
lumped grains thereof, which allows extend the moisture range of the initial material. 

The set of characteristic features of the claimed separator improve efficiency of coal dressing 
in comparison with the prototype. 
CLAIMS 

A separator for separating loose materials, comprising two decks arranged in stages and 
having a gap there between; characterized in that, for the purpose to improve efficiency of 
beneficiation by way of multiple actions on elementary amounts of a separated material by 
friction forces and an air flow, said separator is provided with a drum that is positioned with an 
inclination and adapted to rotate on the supporting rollers, said drum further having shelves on 
its inner surface, and an air header disposed under the upper deck along its length; said air header 



consisting of a perforated casing that is subdivided longitudinally into sections, and of an axial 
air-supply conduit; the decks being positioned in the drum with an inclination in the vertical and 
horizontal planes. 
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